We introduce a ten-parameter ordinary linear differential equation of the second order with four singular points. Three of these are finite and regular whereas the fourth is irregular at infinity. We use the tridiagonal representation approach to obtain a solution of the equation as bounded infinite series of square integrable functions that are written in terms of the Jacobi polynomials. The expansion coefficients of the series satisfy three-term recursion relation, which is solved in terms of a modified version of the continuous Hahn orthogonal polynomial.
I. Introduction
Recently, we introduced the following hypergeometric-type and confluent-hypergeometrictype differential equations     
  A a discrete parameter (quadratic and linear in an integer n, respectively). We obtained solutions of these two equations as infinite or finite series of square integrable functions with the expansion coefficients being orthogonal polynomials of continuous and/or discrete spectra [1] . Most of those are well-known polynomials while few are not. We used the Tridiagonal Representation Approach (TRA) [2] , which was inspired by the J-matrix method, in deriving these solutions. The J-matrix method was proposed in the mid 1970's by Yamani et al to handle the scattering problem in quantum mechanics [3] [4] [5] [6] . Originally, the method was considered a purely physical technique but then Ismail and his collaborators turned it into a mathematical technique (see, for example, recent studies in Refs. [7] [8] [9] [10] ). More recently, we used the TRA to find solutions of the following nine-parameter Heun-type differential equation [11]     
2
where   In the this paper, we try to generalize our work in [11] by finding series solutions for the following 2 nd order linear ordinary differential equation
where ( ) 
where
, which is larger than one. Moreover, we have defined the new polynomials
. Now, we write these polynomials as
where   Analogous relations hold among the parameters of the polynomial 2 ( ) p x . Therefore, we can rewrite Eq. (4) as the following ten-parameter equation 
3
for solutions of equation (6) that could be written as series of square integrable functions and as follows
where   n f is a properly chosen set of expansion coefficients. Due to the essential singularity at infinity and regularity of the singular points at
, we propose the following square integrable basis functions
where n g is a normalization constant and ( , ) ( )
is the Jacobi polynomial which is defined here as
with 1 
II. TRA Solution
The differential equation and differential property of the Jacobi polynomials together with their recursion relation make it possible for the action of the second order differential operator (6) on the basis element ( ) n x  to produce terms proportional to ( ) n x  and 1 ( )
with constant multiplicative factors. However, for that to happen, certain relationships among the parameters of the bases and those of the differential equation and constraints thereof must be satisfied. In that case, we can write
where Eq. (6) is written as
is an entire function. Therefore, substituting ˆ( ) y x as given by Eq. (7) in the differential equation gives
Consequently, the expansion coefficients   n f will satisfy the following three-term recursion relation f z [2, 18] . Thus, the solution of the differential equation (3) is equivalent to the solution of the three-term recursion relation (11) . In the following, we show how to derive this three-term recursion relation.
If we write equation (6) 
Expanding and collecting similar terms give
Using the differential equation of the Jacobi polynomial,
turns Eq. (13) into the following
( 1) 1 ( 1) 
where we have used the identities 1
property of the Jacobi polynomial,
( , ) ( , ) 1 1
turns Eq. (15) into the following
where we have also used the identities   . These constraints lead to the following basis parameters assignments 2 2 4 (1 ) 1
and the following differential equation parameters constraints and relations
These conditions reduce the number of independent parameters in the differential equation (6) from ten to eight   
( )
where the top and bottom signs correspond to 0 n n x n n n n n n n n 
